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[57] ABSTRACT 

A word processing program is configured to produce a 
series of examples, for operator examination, of alterna- 
tive implementations of certain printer functions. By 
observing the printer performance and physical appear- 
ance during the printing of these examples, the operator 
interactively chooses one of a plurality of implementa- 
tions for each of these functions. The operator choices 
of implementation are saved by the work processing 
program and subsequent printing is effected in accor- 
dance with the implementation chosen by the operator. 

17 Claims, 7 Drawing Figures 
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to a "begin underscore" non-printing, control code in 

INTERACTIVE OPERATOR SELECTION OF the data stream which precedes the first character of the 

ALTERNATIVE IMPLEMENTATIONS OF first word in the sequence of words to be underscored. 

PRINTER FUNCTIONS The last character in this sequence of words is then 

5 followed by an "end underscore** control code and the 

DESCRIPTION hardware or software control logic in the printer re- 

1. Cross Reference to Related Applications spends appropriately to these codes to provide under- 
U.S. patent application, Ser. No. 664,181, to A. W. scoring of the text. When a "dumber" printer is used 

Heath et al, filed Oct. 24, 1984, entitled "Table Driven which does not respond to begin and end underscore 
Print Formatting", and assigned to the assignee of this 10 controls, block underscoring of text in the manner de- 
invention, scribed above can nevertheless be accomplished in a 

2. Technical Field number of ways. For example, a computer program 
This invention relates to document printing in general running in the central processing unit could be made 

and more particularly to a technique enabling interac- aware of the fact that the "dumber" printer presently 
tive operator selection of one of a plurality of demon- 15 connected is not responsive to begin and end under- 
stated implementations of a particular printer function score control codes. The program could, alternatively, 
in a system including multiple techniques of implemen- activate an underscore flagassociated with each of the 
tation of the same printer function. character codes and spaces in the sequence of words 

3. Background Art going to the printer to be underscored. As another a] ter- 
Prior art word processing systems, whether stand ^ native, at the end of the sequence of words to be block 

alone or shared logic, were typically dedicated to the underscored) the prin ter could insert the appropriate 

specific purpose of word processing jatherthan being number rf backs ^ ^ unde rscore codes to provide 

general purpose data processing machines. The mdiyid- underscoring of tne text in a three step process. More 

ual components connected together into a complete histicate * versions of the |atter h could ^ 

word processing system were usually totally compatible " r . , . . 4 . . r ,. 4U 

. , y , , j ■ _ . „*-„™T employed including two pass printing of the line witn- 

with each other, and in the great majority of cases, each • i • * 

of the components in such a system were made by the outindexing between passes. 

same manufacturer. The software or programs to drive Jhc printing superscripts and subscripts and the 

the system were, similarly, created by the same manu- P™ting of bold faced text involves problems analogous 

facturer as that of the hardware. 30 to those described above relative to the block under- 

With the rapidly increasing popularity of small com- scoring of text. Some printers directly respond to con- 
puters, commonly referred to as "personal" computers, trol codes calling for characters following them to be 
word processing capabilities have been created for printed as superscripts or subscripts or boldly, while 
these computer systems, along with new problems. In other printers are incapable of explicitly responding to 
understanding these problems, some important differ- 35 those control codes, although the printers may be re- 
ences between the configurations of typical personal sponsive to other codes which can be sent to the printer 
computers and prior art word processing machines in an appropriate sequence to cause performance of the 
must be understood. In today's personal computer envi- desired operations. In the case of superscripts and sub- 
ronment, it is quite possible that the computer system scripts, the printer may support forward and reverse 
includes components from different manufacturers. A 40 half index capabilities or variable, fractional line index- 
notable example of this is the fact that it is quite com- ing capabilities which can be used to print superscript 
mon to use a printer in a personal computer system that subscript characters in one or multiple printing 
is neither manufactured by, nor otticially recommended passes. The printing of bold text by a printer not di- 
for use by the manufacturer of the central processing rectly supporting this function might be accomplished 
unit of the personal computer. 45 by mu ]tipl e printing passes of the text to be displayed 

In typical data processing operations, printer capabil- on ^ printcd pa gef and possibly with slight 
ity with the remainder of the personal computer system, displacement of the characters to be printed boldly, 
including its software, has not been a problem because m order that word processing computer pro- 
the printed output of data processing operations has ^ ^ the appropriate codes to a con- 
been relatively unsophisticated, since the manner of 50 necte(j rinter( it is necessary that these programs have 
expressing the printed data output on the page has not of ^ functi onal capabilities of the printer, 
had overwhelming importance in data processing print- H * ^ it * known to indi- 
ing operations^ However, in word processing opera- ^ above^escribed special printing 

tions, the aesthetics of the printed presentation of the _ /. y t ~T 

words takes on substantial yVeater importance. Thus, 55 fo ' a * ven ^^J™**™?- 

there are better and more expensive better-quality" figuration However, a ^v^plementation may be 

printers being demanded by many who use personal aesthetically unacceptab e. Or, perfonnance may be 

computers for word processing operations. unacceptable because of low throughput speed. 

Word processing printing operations, as distinguished M sample of * performance problem, consider 
from data processing printing operations, have histori- 60 the printing of multiple pages having a large plurality of 
cally been significantly more complex in the implemen- superscripts and subscripts. If the implementation ro- 
tation of certain printer functions. Additionally, these volves a separate line printing pass for each level of text, 
complex implementations of certain printer functions printer throughput could be slowed remarkably, and 
have varied from printer to printer. For example, one possibly to an extent which would render it more desir- 
printer may accomplish the underscoring of a series of 65 able to accept less than the best appearance for greater 
words separated by interword spaces (where it is de- speed which, in the case of superscripts and subscripts, 
sired to provide a continuous underscore of the group could be accomplished by making the superscript and 
of words and the spaces therebetween) by responding subscript text smaller characters in either the upper or 
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lower limit within the same print line, as will be shown 
by way of example in the detailed description herein. 

Thus, while prior an word processing programs have 
had some capability to drive printers that do not di- 
rectly support some of the coded functions called for by 5 
the word processing data stream, no means has been 
available to automatically provide examples of the vari- 
ous implementations of special printer functions to the 
operator or to allow the operator to interactively 
choose the desired implementation of the printer func- 10 
tion. 

DISCLOSURE OF THE INVENTION 

A word processing program including programming 
for providing printer functional operations according to 15 
data stored in a table is configured to produce a series of 
examples of the execution of certain printer functions 
for operator examination before a formal document 
printing operation is started. By observing the printer 
performance and physical appearance of the text or 20 
graphical data generated during the printing of this 
plurality of examples, the operator is able to intelli- 
gently choose one of a plurality of implementation tech- 
niques for each of these functions capable of implemen- 
tation in more than one way. The operator choices of 25 
implementation are saved by the word processing pro- 
gram and subsequent printing of one or more jobs is 
effected in accordance with the implementation chosen 
by the operator. 

The operator's choice of implementation may typi- 30 
cally be different from one job to the next depending on 
the job contents. An implementation having a very 
significant performance impact may be acceptable in 
view of its highly desired appearance when it is appar- 
ent to the operator that the performance impact of exe- 35 
cuting the special function is minimal because of a mini- 
mal requirement within the document to execute that 
function. Alternatively, in cases in which the operator is 
aware of frequent needs for that function, it may be 
desirable to choose an implementation resulting in de- 40 
graded appearance in view of the higher speed of that 
operation. 

The foregoing and other objects, features, extensions, 
and advantages of the invention will be apparent from 
the following more particular description of preferred 45 
embodiments of the invention, as illustrated in the ac- 
companying drawing. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a block diagram which shows the data flow 50 
in establishing an operator preferred implementation of 
one or more printer functions. 

FIG. 2 is a block diagram which shows the data flow 
in a computer system which utilizes the operator select- 
able implementation of printer functions of this inven- 55 
tion. 

FIG. 3 is a programming flow chart which shows the 
establishment of alternative implementations of a partic- 
ular printer function for storage and presentation to an 
operator for choosing a particular implementation of 60 
the printer function. 

FIG. 4 is a programming flow chart which shows the 
specific operations performed in printing a line of text 
according to the several implementations of printing 
superscript and subscript text 65 

FIG. 5 shows three lines of text examples printed 
according to alternative implementations of handling 
superscripts and subscripts. 
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FIG. 6 is a programming flow chart which shows the 
specific operations performed in printing a line of text 
according to the several implementations of printing 
bold text. 

FIG. 7 is a programming flow chart which shows the 
specific operations performed in printing a line of text 
according to the several implementations of printing 
underscored text. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring now to FIG. 1, a printer description table 
setup program 1 is utilized as part of a word processing 
program to enable a relatively unlimited variety of 
printers to be described which, in turn, allows the word 
processing data stream to be appropriately modified to 
enable correct printing of the text in .the manner in- 
tended by the operator. Such a technique, including the 
details of the printer description table setup program 1 
is described in detail in the above-referenced copending 
application Ser. No. 664,181. Using such a program 1, a 
plurality of control sequences 1, 2, and 3 are stored in a 
random access memory 11. The control sequences 1, 2, 
and 3 are particular programming routines, including 
data constants, as appropriate, to cause a particular 
special printer function to be implemented in a particu- 
lar manner. 

For example, refer now to FIG. 5 in which three lines 
of substantively identical text are represented in three 
different ways. In text line 51 it is apparent with regard 
to the words "superscript" and "subscript" that it was 
intended to have each of the characters of the words 
printed as superscript and subscript characters, respec- 
tively. In the data stream of the word processing pro- 
gram for this text the operator preceded the word "su- 
perscript" with a half index up instruction and immedi- 
ately succeeded the word "superscript" with a half 
index down instruction. Similarly, the word "subscript" 
was immediately preceded and immediately succeeded 
by half index down and half index up instructions, re- 
spectively. Line 51 of the example text shown in FIG. 5 
shows the operator that the particular printer attached 
to and being driven by program 1, is capable of respond- 
ing to the half index up and half index down instructions 
of the text data stream and printing the text bounded by 
those control codes in accordance with line 51 of FIG. 
5. However, although the presentation of the text by the 
printer as shown in line 51 may be the fastest way to 
print this text, it may also be less than the most aestheti- 
cally desirable presentation to the operator or reader. 

Accordingly, program 1 is capable of providing alter- 
native instructions and routines to the printer to enable 
a different, and perhaps aesthetically more desirable 
output. Line 52 of FIG. 5 depicts the printing of the 
same line of text as that printed in line 51 of FIG. 5. 
Before line 52 is printed, program 1 has provided for the 
replacement of the half index up and half index down 
instructions with forward and reverse half index control 
codes, which effectively commands the printer to re- 
spond literally to the operator's initial instructions, if the 
printer is capable of doing so. It is, therefore, immedi- 
ately obvious in FIG. 5 that the printer does not support 
or respond to half index up and half index down control 
codes- 
Referring back to FIG. 1, the control sequence in- 
cluding replacing half index up and half index down 
instructions with begin and end superscript and sub- 
script control codes to be applied to the text for printing 
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in the manner shown by line 51 of FIG. 5 is stored as 
control sequence 1 in the random access memory 11. 
Similarly, the control sequence whereby the half index 
up and half index down instructions are replaced by 
forward and reverse half index control codes is stored 5 
as control sequence 2 in the random access memory 11. 
Control sequence 3 stored in the random access mem- 
ory 11 causes conversion of the half index up and half 
index down instructions to variable line spacing control 
codes. Accordingly, the text shown in line 53 of FIG. 5 10 
has been printed in three passes, with the superscript 
text having been printed on the first pass, the main text 
having been printed with additional incremental index- 
ing beyond the level on which the superscript text is 
printed, and the subscript text having been printed as 15 
another line with additional incremental indexing be- 
yond the line on which the main text is printed. 
Referring back to FIG- 1, after the control sequences 

I, 2, and 3 have been established by the printer descrip- 
tion table setup program 1 and have been stored in the 20 
random access memory 11, the function selection tests 
of program 10 are run which at this time results in the 
printing of the plurality of lines of identical characters 

as shown in FIG. 5. When this text is printed the opera- 
tor is able to make judgments as to the relative speed of 25 
the printing and also with regard to the aesthetic quality 
of the particular manner in which the text is displayed 
by the printer. At this point the operator chooses how it 
is desired to handle the special printer function being 
demonstrated (in this example, the printing of super- 30 
script and subscript characters) and makes a choice 
which, in turn, causes the program 10 to store at loca- 
tion 12 of the random access memory 11, the identifier 
of the control sequence 1, 2, or 3 corresponding to the 
choice made by the operator. It should be noted that all 35 
control sequences continue to be saved in memory 11, 
even though only one was chosen to be the preferred 
implementation for printer operation. The saving of the 
non-chosen control sequences allows for a change in the 
operator's choice at a later time by replaying the exam- 40 
pie text for a different operator choice. 

Referring now to FIG. 2, operation of a computer 
system utilizing this invention is described. The com- 
puter system includes a processor 20 which receives 
codes representative of text and control characters from 45 
a keyboard 21. The processor can store this text in the 
random access memory 11 by means of a system data 
bus 23 connected between the processor 20 and the 
random access memory 11. Concurrent with sending 
codes to the random access memory 11, the processor 50 

20 may also communicate codes to a display 24 for 
depicting to the operator the codes keyed at keyboard 
21. 

In a word processing mode, text keyed at keyboard 

21 and entered into the random access memory 11 is 55 
typically entered into memory 11 according to a word 
processing program 25 which is also stored in the ran- 
dom access memory 11. In accordance with this word 
processing program 25, the keyed text may, for exam- 
ple, be entered in area 26 of the random access memory 60 

II. When printing of the text in area 26 of the random 
access memory 11 is desired, a printer function control 
program 26 (which program may be additional routines 
of or appended to program 25) is invoked to format the 
text stored in area 26 of the random access memory 11 65 
before sending this text to the printer. This printer func- 
tion control program 26 includes selection logic which 
receives a control sequence identifier (such as the one 
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stored at location and described above with reference to 
FIG. 1.) and utilizes this identifier to select the appro- 
priate control sequence, such as 1, 2, or 3, to provide 
proper formatting in implementing the special functions 
to by performed by a printer 29. 

Referring now to FIG. 3, this programming flow 
chart shows the process for establishing and displaying 
alternative implementations of a particular printer func- 
tion to an operator for choosing a particular implemen- 
tation of the printer function. FIG. 3 should also be 
considered in view of the overall description of the 
implementation and operation of this invention relative 
to FIGS. 1, 2, and 5. 

In FIG. 3, at 310 a printer description table is ad- 
dressed to determine if the particular printer described 
by a printer description table 14 directly supports (re- 
sponds to) superscript or subscript controls. If so, at 311 
an output test line, such as text line 51 in FIG. 5, is 
printed by using superscript and subscript controls. If 
not, at 312 the same characters of text in the output test 
line are sent to the printer without the superscript and 
subscript controls. In either case the operation proceeds 
to 313, at which time the printer description table 14 is 
again consulted to determine if the chosen printer sup- 
ports forward and reverse half index controls. If not, 
the line of text characters is output using no special 
controls for the superscript and subscript text. This is 
the situation relative to text line 52 of FIG. 5. If, how- 
ever, the printer supports forward and reverse half 
index control codes, the line of text is output appropri- 
ately using those controls to provide the superscript and 
subscript printing functions. 

Similarly, at 316 the printer description table 14 is 
consulted to determine if the printer supports variable 
line spacing commands. If so, at 317 the test line is 
output to the printer using multiple printing passes by 
means of the variable line spacing controls to indirectly 
provide support for superscript and subscript printing. 
Such printing is shown in line 53 of FIG. 5. If variable 
line spacing controls axe not supported by this printer, 
the test line of text may be output, at 318, with the 
superscript text being printed a whole line above the 
other text and the subscript text being printed on the 
same line as the other text. 

At 319 the operator is prompted for a selection of the 
chosen one of the above described implementations for 
printing superscripts and subscripts. At 320 if the opera- 
tor has selected the variable line spacing implementa- 
tion demonstrated by the example of text line 53, the 
identifier for the variable line spacing routine is saved at 
location 12 in the random access memory. If the imple- 
mentation associated with text line 53 is not chosen, at 

323 a test is made to determine if the forward and re- 
verse, half index technique attempted at text line 52 or 
the superscript/subscript controls implementation 
shown in text line 51 has been selected. If the super- 
script/subscript controls implementation is chosen, at 

324 the identifier for this routine is stored at location 12 
of the random access memory 11. If the forward and 
reverse, half index implementation attempted at text line 
52 is chosen, at 325 the identifier for this routine is saved 
at location 12 of the random access memory 11. 

The following programming design language listing 
is another form of the description of the above tech- 
nique of establishing alternative implementations of a 
particular printer function for storage and presenting 
examples of these alternatives to an operator for choos- 
ing a preferred one of the techniques. This listing paral- 
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Ids the operation described above relative to the flow 
chart of FIG. 3. 



IF superscript/subscript controls arc in the table 
THEN 

output test line SI using superscript and 

subscript controls 

ELSE 

output test line 51 using no controls 
ENDIF 

IF forward half index/reverse half index controls in 
table THEN 

output lest line 52 using forward and 
reverse half index controls 
ELSE 

output test line 52 using no controls 
ENDIF 

IF variable line spacing controls in table THEN 
output test line 53 using variable line spacing 
and multiple passes 
ELSE 

output test line S3 with superscript text 
printed 

I line above other text 
ENDIF 

Prompt for user selection 
IF line 53 selected THEN 
set multiple passes selected 
ELSE 

IF line 51 selected THEN 

set superscript and subscript controls 

selected 

ELSE 

set forward and reverse i index selected 

ENDIF 

ENDIF 



10 



15 



20 



25 



40 



The flow chart depicted in FIG. 4 should now be 
considered with respect to the block diagram of FIG. 2. 
FIG. 4 shows the specific operations performed by the 
printer function control program 26 in printing a line of 35 
text according to a particular chosen implementation of 
the printing of superscripts and subscripts. In FIG. 4, at 
401 location 12 of the random access memory 11 is 
interrogated to determine if the identifier associated 
with the variable line spacing implementation has been 
selected. If so, at 402 the printer description table at 
location 14 of the random access memory 11 is interro- 
gated to determine if variable line spacing controls are 
resident in the table. 

Assuming these controls are resident in the printer 45 
description table 14 and assuming that a data stream of 
an actual document to be printed is sent to the printer 
with half index up and half index down instructions for 
superscripts and subscripts in the data stream, the rou- 
tine presently identified at location 12 in the random 
access memory 11 causes the half index up and half 
index down instructions in the data stream to be con- 
verted to variable line spacing controls so that printing 
of the text line occurs in multiple passes rather than in 
one pass. On the first pass, only the superscript text is 
printed. On the second pass, the "normal" line of text is 
printed and on the third pass the subscript text is 
printed. However, at 402 if variable line spacing con- 
trols were not found in the printer description table 14 
of the random access memory 11, at 404 the half index 
up and half index down instructions in the text data 
stream are removed from the data stream and the text, 
including the superscripts and subscripts, is sent to the 
printer to be printed at the same level, on the same line. 

At 401, if the identifier at location 12 of the random 65 
access memory 11 does not identify the variable line 
spacing technique, at 405 the identifier at location 12 of 
the random access memory 11 is tested to determine if 
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the forward and reverse, half index implementation has 
been chosen. If so, the operation proceeds to 406 at 
which the data stream is sent to the printer substituting 
the forward and reverse half index controls from the 
printer description table 14 in place of the half index up 
and half index down instructions in the text data stream. 
This assumes that the printer supports half index up and 
down control codes. If it does not, the text is sent to the 
printer with the superscript text being printed a whole 
line above the other text and the subscript text being 
printed on the same line as the main text so that any 
subscript text will be indistinguishable from "normal" 
text. 

If the forward and reverse, half index technique was 
not selected at 405, then at 407 the text is output to the 
printer substituting the superscript/subscript control 
codes from the printer description table 14 in place of 
the half index up and half index down instructions in the 
text data stream originally keyed by the operator to 
establish superscripts and subscripts. 

The following programming design language listing 
is another form of the description of the above- 
described operations performed in printing a line of text 
according to the several implementations of printing 
superscript and subscript text. This listing parallels the 
operation described above relative to the flow chart of 
FIG. 4. 



IF variable line spacing selected THEN 

IF variable line spacing control in table THEN 

output text in 3 passes for J, baseline, 

and i down text using the variable line 

spacing control to set line spacing 

ELSE 

output text without the i up and down 

controls 

ENDIF 

ELSE 

IF forward/reverse { index selected THEN 
output text substituting the for- 
ward/reverse i index controls from the 
table for the 1 up/down instructions 
ELSE 

output text substituting the super- 
script/subscript controls from the table 
for the { up/down instructions 
ENDIF 
ENDIF 



Another example of a printer function which may 
have alternative implementations associated with differ- 
ing performance and appearance considerations is the 
printing of bold text There are a variety of ways in 
which bold text can be printed. First, the printer might 
simply be caused to double strike the text characters 
intended to be printed boldly. An implementation to 
achieve even bolder ones of the characters desired to be 
printed boldly is to print the line on a first pass without 
any bold commands or controls and then boldly reprint 
the characters desired to be printed boldly directly over 
the positions in which they were printed on the first, 
norma] pass. This requires a minimum of two printing 
passes and, possibly, three printing passes if the "bold'* 
pass, itself, requires two passes. The performance degra- 
dation consideration here will be immediately under- 
stood, although the appearance may be highly desirable. 
Another alternative to printing bold text is to output the 
line normally and make a second printing pass of the 
same line printing those characters to be printed boldly 
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in slightly displaced locations from the positions in -continued 

which they were printed on the first pass. — . — ■ — 7— rr 

. \ * r • 1 j 1 IF double strike with bold selected THEN 

The implementation for printing examples and choos- output ^ , inc wilhout ^ XTi/cnA ^ 

ing a particular implementation for printing bold char- comrols 

acters is accomplished in a manner analogous to that 5 carriage return without line feed 

described above with reference to FIG. 3. Control se- double strike bold characters with 

quences for implementing alternative techniques for beg^end bold controls 

underscoring text are stored in the random access mem- outpu( line with ^m/cn* ^ controls 

ory 11 as control sequences 4, 5, and 7. After the choice END1F 

of implementing this function is made, an identifier 10 ENDIF 

associated with the chosen implementation is stored at 

location 15 in the random access memory 11 for refer- Another example of a printer function which may 

ence during an actual printing operation in which bold have alternative implementations associated with difTer- 

text is to be printed. i n g performance and appearance considerations is the 

Referring now to FIG. 6, and assuming that instruc- 15 printjng of underscored text. There are a variety of 
tions are included in the text data stream delimiting one ways in which underscored text can be printed. For 
or more characters to be pnnted boldly, at 601 location example, many word processing programs allow the 
15 of the random access memory 11 is accessed to deter- operator to include begin and end underscore instruc- 
mine the choice of implementation of the routine for tions in lne text data strearrj whichj if the printer sup- 
printing bold text. If "displaced" print is selected, at 602 pofts such m operatioiw may prov ide for the insertion 
the line of text is formatted to be sent to the printer c f begin and end underscore control codes into the print 
normally, without special printing of the text to be data in lhe places of the and end underscore in- 
pnnted boldly. At 603 a earner return, without a line str uctions. With some printers, however, it is difficult to 
feed control, is included in this line formatting opera- accomplish underscoring according to this technique 
tion to allow a second printing pass of that line to be « when there m 5paces to ^ underscor ed. A solution to 
made. At 604 an ofTset escapement is added to the print this problem jg to convert the spaces (with which there 
carrier position to provide another printing pass at 605 is sometimes difficulty controlling a printer to under, 
in which only the characters to be pnnted boldly are to a blankf escaping printer control character 
printed in positions displaced from the positions in that the prin ter does not reject underscoring, 
which they were printed in the printing pass formatted JU Anothcr alternative to underscoring text is to send 
at 602, this displacement being determined at 604 by the ^ appropriate sequence of underscore characters to 
amount selected during setup. tne printer to be positionally placed appropriately rela- 

If, at 601 displaced print for bold characters was not tive to ^ tcxt (including spaces) to be underscored, 
selected the operation proceeds to 606. If the implemen- Here thc printing of a line including underscored text 
tation of simply double striking the characters to be takes two printing passes without an intervening line 
pnnted boldly has been selected, at 607 the line is output feed speed is obviously slower than the approach 
for printing with the begin and end bold control codes described above but may provide for correctly under- 
delimiting the text to be printed boldly. The more com- scored text in printers that neither support underscoring 
plex, non-displaced, double striking, bold printing mode spaces or any other non-printing, escaping printer con- 
takes the path through 608 through 610. Thus, at 606 if w t {T ol codes 

double strike only is not selected, at 608 the line is out- ^ imp ]ementation for printing examples and choos- 
put to the pnnter without the begin and end bold con- jng a particular implementation for underscoring text is 
trol codes delimiting the text to be printed boldly. Then, accomplished in a manner analogous to that described 
at 609 a carrier return without a line feed is sent to the above ^ rc f e rence to FIG. 3. Control sequences for 
pnnter and at 610 only the characters to be pnnted implementing alternative techniques for underscoring 
boldly are sent to the pnnter, bounded by the begin and text m stored in the rmdom memory 11 as con- 
end bold control codes. This causes only those charac- ^ sequences 7 and 8. After the choice of implement- 
ters to be reprinted, but they are reprinted boldly by m ^ function b madC( m ide ntifier associated with 
double striking m this operation at 610. Thus, it wdl be the choscn implementation is stored at location 16 in the 
understood that with the path taken through 608-610 fmAm access memo M for reference during an ac- 
the characters to be pnnted boldly are actually struck ^ ^ operation in which underscored text is to 
three times, that is, one time on the first, normal printing ^ 

pass without bold controls and twice more when the Referring now to FIG. 7, and assuming that instruc- 

characters to be pnnted I bddly are sent to the pnnter ^ m m * |uded ^ ^ ^ ^ 5 elimitin one 

with the begin and end bold controls. Qr mQre characters to ^ underscored including spaces 

The following programming design language Listing therebetweeilf at 701 location i 6 of ^ random access 

is another form of the descnption of the above- m . accessed dctcrmine ^ choicc of • ^ 

desenbed operations performed in panting a line of text mentation of ^ routinc for underscori ng text If the use 

according to the several implementations of prating ^andend underscore control codes is selected, at 

bold text. This listing parallels the operation desenbed - n , * . t . c . _ t , - - tK 

above relative to the flow chart of FIG. 6. ™ the f ext * ^ to thc P™ tCr wth 

and end underscore control codes in the print data 

stream in place of the begin and end underscore instruc- 

if displaced print selected then tions in the text data stream. Where spaces occur in the 

output Hoe 65 text delimited by the begin and end underscore instruc- 

camage return without line feed ^ substitution character from the printer descrip- 

offset selected amount ' , ^ » _ . , _ . r . . r 

double strike bold characters Hon table 14 is used in place of the spaces within the text 

ELSE bounded by the begin and end underscore instructions. 
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These substitution characters are escaping, non-printing 
control codes which accept underscoring. 

At 701 if the identifier at location 16 of the random 
access memory 11 denotes an implementation in which 
begin and end underscore control codes will not be sent 
to the printer, at 703 an underscore line is sent to the 
printer positionally located for underscoring the char- 
acters bounded by the begin and end underscore in- 
structions in the text data stream. At 704 the carrier is 
returned without a line feed and at 705 the entire text 
line is printed. 

The following programming design language listing 
is another form of the description of the above- 
described operations performed in printing a line of text 
according to the several implementations of printing 
underscored text. This listing parallels the operation 
described above relative to the flow chart of FIG. 7. 
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IF begin/end underscore selected THEN 
print text using begin/end underscore controls, 
use a substitution character from the table for 
underscored characters 
ELSE 

print *_* for underscored characters 
output carriage return without line feed 
print the text 
ENDIF 
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While the invention has been shown and described 
with reference to particular embodiments thereof, it 
will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be 
made therein without departing from the spirit and 
scope of the invention. 

What is claimed is: 

1. In a computer system including a printer , a method 
of causing said printer to execute a particular function 
in a particular manner, comprising: 

formatting in a memory and printing a plurality of 
example sequences of characters representative of 
the execution of said particular function, each ex- 
ample being printed according to one of a set of 
different formatting methods; 

saving in a storage of said computer system, data 
representative of an operator's choice of one of said 
formatting methods associated with said particular 45 
function; and 

formatting characters to be printed associated with 
said particular function which are subsequently 
sent from said computer to said printer, in accor- 
dance with said choice of said one of said format- 
ting methods. 

2. In the method of claim 1, further comprising saving 
in said storage of said computer system, one or more of 
said different formatting methods other than said opera- 
tor's choice of said one of said formatting methods. 

3. In the method of claim 1, further comprising saving 
in a memory of said computer system, each of said 
different formatting methods. 

4. In the method of claim 1, wherein said step of 
saving said data representative of said operator's choice 60 
comprising saving an identifier of said operator's choice 

of said one of said formatting methods. 

5. In the method of claim 1 wherein said particular 
function is printing superscript and subscript text. 

6. In the method of claim 5 wherein one of said differ- 
ent formatting methods comprises: 

substituting a begin superscript control code in a 
printer data stream for a half index up instruction in 
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a text data stream and an end superscript control 
code in said printer data stream for half a index 
down instruction in said text data stream when said 
half index up instruction in said text data stream is 
followed by one or more text characters followed 
by said half index down instruction. 

7. In the method of claim 6 wherein said one of said 
different formatting methods further comprises: 

substituting a begin subscript control code in said 
printer data stream for said half index down in- 
struction in said text data stream and an end sub- 
script control code in said printer data stream for 
half said index up instruction in said text data 
stream when said half index down instruction in 
said text data stream is followed by one or more 
text characters followed by said half index up in- 
struction. - - 

8. In the method of claim 5 wherein one of said differ- 
ent formatting methods comprises: 

substituting reverse half index and forward half index 
printer control codes in a printer data stream for 
half index up and half index down instructions, 
respectively, in a text data stream. 

9. In the method of claim 5 wherein one of said differ- 
ent formatting methods comprises: 

formatting a printer data stream in response to a half 
index up instruction followed by one or more text 
characters followed by a half index down instruc- 
tion in a text data stream, said printer data stream 
including a first line to be printed comprising said 
one or more text characters followed by a variable 
line spacing control followed by a second line of 
text characters to be printed after said first line of 
characters. 

10. In the method of claim 5 wherein one of said 
different formatting methods comprises: 

formatting a printer data stream in response to a half 
index down instruction followed by one or more 
text characters followed by a half index up instruc- 
tion in a text data stream, said printer data stream 
including a first line of text to be printed followed 
by a variable line spacing control followed by a 
second line of text characters to be printed after 
said first line of characters, said second line of text 
characters consisting of said one or more text char- 
acters. 

11. In the method of claim 1 wherein said particular 
function is printing bold text 

12. In the method of claim 11 wherein one of said 
different formatting methods comprises: 

formatting a printer data stream in response to a begin 
bold instruction followed by one or more text char- 
acters followed by an end bold instruction in a text 
data stream, said printer data stream including a 
first line of text to be printed including said one or 
more text characters followed by a carrier return 
without index control code followed by a second 
line of text characters to be printed after said first 
line of text, said second line of text characters con- 
sisting of said one or more text characters, and said 
second line of text being preceded by an escape- 
ment control code to cause said one or more text 
characters to overlie identical text characters in 
said first line of text with slight relative displace- 
ment therebetween. 

13. In the method of claim 11 wherein one of said 
different formatting methods comprises: 
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substituting begin double strike and end double strike 
printer control codes in a printer data stream for 
begin bold and end bold instructions, respectively, 
in a text data stream. 

14. In the method of claim 11 wherein one of said 
different formatting methods comprises: 

formatting a printer data stream in response to a begin 
bold instruction followed by one or more text char- 
acters followed by an end bold up instruction in a 
text data stream, said printer data stream including 
a first line of text to be printed including said one or 
more text characters followed by a carrier return 
without index control code followed by a second 
line of text characters to be printed after said first 
line of text, said second line of text characters com- 
prising said one or more text characters and having 
multiple-striking printer control codes associated 
therewith. 

15. In the method of claim 1 wherein said particular 
function is printing underscored text including spaces. 
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16. In the method of claim 15 wherein one of said 
different formatting methods comprises: 

substituting escaping, non-printing printer control 
codes, other than space codes, in a printer data 
stream for space codes in a text data stream. 

17. In the method of claim 15 wherein one of said 
different formatting methods comprises: 

formatting a printer data stream in response to a begin 
underscore instruction followed by one or more 
text characters including a space followed by an 
end underscore instruction in a text data stream, 
said printer data stream including a first line of text 
to be printed including said one or more text char- 
acters followed by a carrier return without index 
control code followed by a second line of under- 
score characters to be printed after said first line of 
text, said second line of underscore characters 
being preceded by an escapement control code to 
cause said one or more underscore characters to 
underlie said one or more text characters and said 
space. 
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